Large firms in small countries needing to raise capital in foreign markets have often found it difficult to place bonds in international markets in their own currencies, which resulted in currency mismatch on their balance sheets. However, analysis of a large sample of private international bond issues over the last 20 years indicates a substantive increase in international bond placements denominated in issuers' home currencies. This trend appears to have accelerated notably after the global financial crisis. We present a model that illustrates how temporary shocks, such as the global financial crisis, could have a persistent impact on home currency bond issuance by inducing entry and permanently lowering future issuance costs. A number of patterns in the data are consistent with the predictions of the model: We find that increases in home currency foreign bond issuance were particularly prominent in the aftermath of the crisis. Among advanced economies, increases occurred predominantly in economies with stable inflation and low government debt. We also observe greater increases among financial firms, which are more homogeneous than their non-financial counterparts. Our results suggest that both global financial market conditions and domestic economic policies play important roles in determining the share of home currency issuance.
Introduction
Large firms in small countries rely on global capital markets to raise adequate funds. However, a majority of these firms have local currency expenses and mostly local currency revenue streams and therefore would like to borrow in local currency to avoid currency mismatch on their balance sheets. 1 Global investors, however, operate predominantly in a handful of global currencies (the U.S. Dollar, the euro, the British pound, the yen, and the Swiss franc) and likewise prefer to avoid currency mismatch on their balance sheets. The resulting mismatch has to reside somewhere and cannot be fully hedged because foreign exchange derivatives tend to have much shorter maturity than corporate debt.
Typically, global investors' capacities to diversify far exceed those of corporate borrowers in small countries, and it is therefore usually desirable for the investors to bear the currency mismatch by allowing corporate borrowers to issue debt in their own currencies. Historically, however, this has not been the equilibrium outcome-borrowers from non-global currency countries usually do not borrow internationally in their own currency, a phenomenon Eichengreen and Hausmann (1999) popularly dubbed "original sin" in the literature. 2 This less desirable outcome is often driven by the fact that the premia that would be demanded by global investors on debt denominated in high-risk countries' currencies increase national devaluation incentives and individual-firm default risk. Instead, borrowers usually denominate international debt in global currencies. 3 This inability to borrow in home currency may result from either poor policies and institutions Warnock, 2003, 2007) , or from structural features in international capital mar-kets (Eichengreen and Hausmann, 1999; Hausmann and Panizza, 2011) . 4 In recent years, several countries' policies and institutions improved. Most notably, inflation stabilization, often achieved through recently-adopted inflation targeting policies, has garnered several previously-suspect countries new credibility, as regimes with formal inflation targets have not only proven to be durable, 5 but also have exhibited less exchange rate volatility, and fewer sudden stops (Rose, 2007) . It is therefore possible that these policy improvements have led to increased home currency issuance in international bond markets. Below, we document that in recent years there has been an increase in the prevalence of local currency denomination of international bonds placed by corporates from small countries. 6 This development renews interest in the discussion of the relative importance of domestic policies and global market structure in the determination of the currency denomination of corporate debt placed on global markets.
We study a large sample of private issues from non-global currency countries, presenting evidence that countries' abilities to borrow internationally in their own currency has significantly increased over the last 20 years, and particularly since 2008. We present a model that illustrates the potential determinants of home currency bond placement in international markets, highlighting the role of the global financial crisis. While most of the literature to date concentrates on one part of the borrower's tradeoff-the costs and benefits of issuing in home currencies-our study also emphasizes how changes in the costs of issuing in a global currency help explain the recent increase in home currency issuance.
Using micro-level data from Dealogic's DCM Analytics (a.k.a. Bondware), we analyze the currency denomination of 16,584 international bonds issued by 2,147 firms from 30 non-global currency countries between 1995 and 2013. We limit our empirical analysis to international bonds issued by 4 These issues are discussed in detail in Eichengreen and Hausmann (2005) . 5 Only Finland and Spain have abandoned inflation targets, doing so to join the European Monetary Union. 6 Others have also noted this development. Hausmann and Panizza (2011) update their earlier work (Hausmann and Panizza, 2003) with developing country data through 2008, and find a small reduction in the incidence of original sin, limited to a few countries. Burger et al. (2012) and Burger et al. (2015) document a secular increase in U.S. investment in local currency emerging market private and public bonds from 2001 to 2011. Du and Schreger (2015b) demonstrate that between 2005 and 2011 this increase was not limited to U.S. investors. They also show, however, that this increase was primarily driven by increased foreign participation in domestic sovereign bond markets. In fact, they do not observe a substantial increase in the foreign holdings of emerging market local currency corporate debt. Martinez and Werner (2002) show that in case of Mexico, transition to floating exchange rate regime reduced the share of foreign currency borrowing by corporate borrowers.
private sector firms for three reasons: first, there is no allocation problem for currency mismatch for debt issued in domestic markets, since both borrowers and lenders generally operate in local currency; second, as the 1998 Russian crisis showed, foreign participation in local bond markets can be very volatile, while issuance in international markets is more stable; third, the data available on international bond issuance is much more consistent across countries and therefore allows for a more systematic analysis. We did not find any robust patterns in sovereign bond issuance and therefore exclude them from our analysis. 7 We document a secular decline in the use of global currencies, and an increase in the share of deals denominated in firms' home currencies, which substantially accelerated after 2008.
We propose a simple model to better understand the circumstances under which firms might experience an increase in the share of international debt issued in their home currencies. Our central assumptions are, first, that firms have heterogeneous abilities to issue in their home currency, both due to idiosyncratic shocks and country-specific premia on home currency issues; second, that firms "unseasoned" in issuing debt in their home currency pay an additional premium the first time they issue in their home currency; third, that global economic conditions influence country-specific premia; and fourth, that the transaction costs incurred in issuing in a given currency fall with increased overall issuance in that currency.
Specifically, we examine the case where country-specific premia on local currency issuance temporarily decrease in the event of a global crisis, due to either uncertainty in or shortages of global currencies (Caballero and Farhi, 2013) , or because of global "yield chasing." Our model demonstrates how in the event of such a crisis, a temporary shock to the relative cost of home currency debt issuance may induce some firms to issue in their home currency for the first time. This increase in the share of firms "seasoned" in home currency issuance permanently reduces future home currency issuance costs. This increase in the share of seasoned firms has persistent effects, even after macroeconomic fundamentals return to normal. Because home currency premia are country-specific, the crisis has heterogeneous impacts by country on firms' abilities to issue in home currencies.
7 Currency composition and cost of sovereign debt, including local debt purchased by foreign investors, in the aftermath of the crisis is analyzed by Du et al. (2016) , Ottonello and Perez (2016) , Du and Schreger (2015a) , Du and Schreger (2015b) , Alfaro and Kanczuk (2013) , and Engel and Park (2016) . Claessens et al. (2007) study currency composition of government bonds before crisis, while Burger and Warnock (2006) and Burger and Warnock (2007) analyze corporate and sovereign bond holdings by U.S. investors.
The model produces three testable hypotheses: first, non-global currency countries with better fundamentals are more likely to have experienced an increase in the share of home currency denominated foreign bond issues; second, countries with better fundamentals are also more likely to increase the share of home currency issuance following the global financial crisis; third, these effects are more pronounced the less dispersed are the firms' idiosyncratic costs of issuing in home currency. We then verify these hypotheses in the data.
We first examine the characteristics of non-global currency countries that experienced a substantive increase in the share of deals issued in home currency after the crisis. To do so, we estimate country-industry cross-section regressions to investigate whether there was an increase in home currency issuance from pre-to post-crisis years, controlling for industry fixed effects. We find that non-global-currency advanced economies 8 were more likely to experience an increase in home currency issuance. Moreover, countries with low pre-crisis government debt and no history of recent inflation were also more likely to increase their home currency deal share after the crisis.
Turning to issue-level panel regressions, we find no secular increase in the probability of home currency issuance for borrowers from advanced economies, but instead a discrete increase in this share following the global financial crisis. In contrast, for borrowers from emerging economies, we observe a secular positive trend in the probability of home currency issuance that is uninterrupted by the crisis and is not explained by changes in macroeconomic fundamentals.
For advanced economies, we also find that recent episodes of high inflation and high ratios of government debt to GDP are jointly associated with lower probabilities of issuing in home currencies, supporting the view that the inability to issue in home currency results, at least in part, from poor policies. 9 However, macroeconomic variables don't seem to affect the probability of home currency issuance for borrowers from emerging economies. We interpret this finding as suggesting that fundamentals in emerging markets are too poor on average for those nations to increase their firms' home currency borrowing prospects through improved national policies. 10 8 We heretofore simply use the term "advanced economies" to identify non-global-currency industrial countries. 9 These results are consistent with the results from a cross-country analysis of total, international and domestic, local currency debt as of 2001 in Burger and Warnock (2006) . They are also consistent with the finding by Dell'Erba et al. (2013) that higher debt levels are associated with higher sovereign spreads.
10 McCauley et al. (2015) show that in recent years emerging markets dollar borrowing was on the rise.
In terms of issue-specific variables, the results corroborate our model in at least three important ways: (i) firms in industries with larger export shares are less likely to issue in home currency;
(ii) larger issues are less likely to be denominated in home currencies; and (iii) firms that have previously issued in their home currency-which we refer to as being "seasoned" in home currency issuance-are more likely to do so again. 11
Our firm-level data set also allows us to distinguish between financial and non-financial borrowers.
Our model predicts that the more similar is the group of borrowers, the easier it is for them to transition to home currency issuance. While financial firms are a rather homogeneous group, the non-financial firms in our sample come from a large variety of industries. We would therefore expect non-financial firms to be more diverse in terms of their propensity to issue in home currency.
Consistent with this prediction, we find that the increase in home currency issuance by advanced economies in the aftermath of the crisis was entirely driven by financial firms. Moreover, the significant sensitivity to macro variables, such as inflation history and debt-to-GDP ratio is also only observed among financial firms.
Thus, the data show that improvement in macroeconomic fundamentals in advanced economies helped their financial firms increase issuance in home currency, a finding consistent with that of Burger and Warnock (2007) . 12 At the same time, the global financial crisis brought about a temporary increase in the cost of borrowing in global currencies that had persistent effects. Moreover, countries with better fundamentals prior to the crisis experienced a larger increase in the share of home currency bond issuance afterwards. These results highlight the interplay between domestic policies and features of international capital markets in explaining the currency denomination of international bonds.
The paper proceeds as follows. In section 2 we describe our data and present trends in the data that motivate our analysis. In section 3 we present our model and its empirical application. Section 4 brings model prediction to the data. Section 5 concludes.
11 Introducing a time trend in combination with firm fixed effects removes this effect.
12 Burger and Warnock (2007) show, for the pre-crisis sample of 40 countries, that U.S. investors are more likely to participate in local currency bond markets of countries with more stable macroeconomies.
Data Description

Data sources
Our empirical analysis is based on micro-level data from Dealogic's DCM Analytics (a.k.a. Bondware), which covers most new issues on the international bond market (Hale and Spiegel, 2012) .
We limit our analysis to issues placed by private companies in foreign markets-those explicitly marketed to foreign investors and labeled by Dealogic as "international issues." 13 Dealogic's deallevel data provide the name and nationality of the issuer, 14 the deal amount, and currency. With this information we classify deals as denominated either in home or foreign currency, and borrowers as either seasoned or unseasoned in home, and separately in foreign, currency issuance.
In total, our sample contains 16,584 international bond issues by 2,147 firms from 30 countries between 1995 and 2013. 15 Excluded from this sample are the global currency countries-countries whose currencies have traditionally dominated international trade invoicing and asset issuance (Eichengreen et al., 2007) : the U.S., the U.K, Japan, Switzerland, and all euro area countries. 16 We also exclude financial centers, most notably Hong Kong and Singapore. We split the sample into borrowers from 9 advanced and 21 emerging economies, which are listed in Appendix Table   A .2. Appendix Table 2 lists top borrowers in each country group, while Appendix Table A .3 shows the number of deals and amounts borrowed by each group for each year in our sample.
There are two primary weaknesses in our bond issuance data. First, the data only provide limited issuer information and do not include firm identifiers that could be matched to other sources.
Consequently, we matched the firms by name and find that only 22 percent of the issuer parents also appear in the Compustat Global data set. As robustness tests, we include controls for firm size and leverage for this smaller sample of firms, which account for 48.5 percent of bond issues in our sample. Second, coverage of bonds issued in domestic markets is uneven across countries, 13 Some of these bonds may have explicit restrictions that forbid their trading in domestic markets. 14 We use "issuer nationality of operations" to identify deal nationality. This implies that bonds issued through offshore financial centers do not get assigned to the nationality of the offshore center, but to the country of residence of the issuer. 15 We limit the sample to countries with at least 19 issues during the sample period (one per year on average), a minimum threshold for meaningful analysis.
16 For a discussion of the currency composition of eurozone debt, see Bacchetta and Merrouche (2015) . DCM Analytics does not allow us to identify whether the issuer is an exporter or not, but we proxy for firm export shares using country-industry-year export shares in total production. We construct this measure in three steps. First, using country-industry export data with SITC descriptions from the United Nations Conference on Trade and Development, we assign 2-digit SITC codes to all issuers in our data. Second, we use industrial production data at the 2-digit ISIC code level from the United Nations Industrial Development Organization. We create a correspondence between 2-digit ISIC codes and 2-digit SITC codes to merge the export data with the industrial production data. Third, using 4-digit SIC descriptions included in the DCM Analytics data for each issuer, we create a correspondence between 2-digit SIC codes and 2-digit ISIC codes to merge the industrylevel ratio of exports to industrial production for each borrower. We interpret this measure as a proxy for how likely a firm is to be an exporter.
Trends in home currency issuance across countries and over time
To motivate our discussion, we first document global trends and cross-country comparisons in the data. In Figure 1 , we examine the prevalence of global currencies across three major time periods in our sample: pre-euro (1995-1998), euro pre-crisis (1999-2007) , and post-crisis (2010-2013 The introduction of the euro prompted a substantial increase in the share of debt issued in the 17 For an analysis of domestic market bond issuance that uses alternative data sources, see Du and Schreger (2015a) . 18 We define "euro" issuance in the pre-euro period as the sum of issuance in all legacy currencies. We omit 2008-2009 to avoid potential oddities in the data that could be driven by crisis-specific circumstances.
19 For the dynamics of euro-denominated bond issuance, see the ECB July 2014 publication "The international role of the euro," pages 54-79. euro at the expense of the yen, the U.S. dollar and the Swiss franc, as discussed in Hale and Spiegel (2012) as well as an increase in British pound issuance. After the crisis, euro-denominated issuance declines, reflecting concerns over the sovereign debt crisis in the euro area. A decrease in the share denominated in yen, British pound, Hong Kong dollar, and Swiss franc accompany the euro's decline. More striking is the substantial increase in the share denominated in "Other" currencies, driven by large increases in the use of the Australian dollar (AUD), the Norwegian Krone (NOK), and the Swedish Krona (SEK).
One potential source of this observed increase in non-global currency issuance could be that firms in countries home to those currencies began issuing in their own currencies. Figure 2 shows foreign and home currency bond issuance by firms in advanced, and separately, by firms in emerging economies. The top panel shows total debt in real US dollars; the bottom panel shows the number of deals. For both advanced and emerging economies, issuance in home currencies increased throughout the sample, but particularly after the crisis. This increase is more pronounced for the number of deals, rather than volume, implying that small deals are more likely to be denominated in home currency than large ones. 20 The share of home currency issuance is shown in Figure 3 .
In Figure 4 we separate new issuers in the international bond market from those that previously issued in foreign currency (which we designate as seasoned in foreign currency), and those that previously issued in home currency (designated as seasoned in home currency), and show the prevalence of home currency issuance for each type of borrower over time. 21 Prior to 2000, firms in advanced economies that were seasoned in home currency were much more likely to issue in their home currency again than either firms that entered international bond markets for the first time or firms that previously issued in foreign currencies. Home currency issuance was much less common in emerging economies over the same period. An increase in the ratio of firms issuing in home currency after the crisis is apparent for advanced economies and noisily so for emerging economies.
Finally, in Figure 5 we show the change in the share of international bonds denominated in home currency before and after the crisis (between 2002-2006 and 2010-2013) . While some coun-20 Note also the drop of issuance in 2008, especially by emerging economies. 21 While we use data starting 1995 for our analysis, we actually observe bond issuance as early as 1991. Therefore, some firms in our data are seasoned as of the beginning of our sample: almost half of the firms that issued in 1995 were seasoned in foreign currency and about a quarter of the firms were seasoned in the domestic currency.
tries experienced small declines in the share of home currency issues, 22 most countries, advanced and emerging alike, experienced increases, with Australia, Canada, China, Norway, and Sweden experiencing the most substantial hikes.
Determinants of transition to home currency issuance: model
In this section, we examine a model of firm currency of issuance decisions that matches the above trends, as well as the discrete increase in home currency issuance following the global financial crisis.
We frame the model in terms of a representative firm from an economy which is atomistic in terms of world financial conditions. There are 3 periods, t = 0, 1 and 2. Each firm issues one dollar in one-period debt in periods 0 and 1 to finance an investment. The firm must decide whether to issue in its home currency, h, or a foreign "hard" currency, f . 23 Each firm, i, enters period 0 exogenously designated as either seasoned or unseasoned in issuing in their home currency, as a result of past behavior which we do not model. Investments pay a fixed return Y in periods 1 and 2; any profits earned are immediately paid out as dividends. 24 There are 2ε atomistic firms in the country. Firms therefore issue a total volume of 2ε in debt each period. For simplicity, firm income is invariant with respect to financing choice, so decisions are solely based on choosing the currency of issue to minimize financing costs.
We assume that four factors influence a firm's choice of currency:
1. There exist economies of scale in total issuance in the home currency. 25 Let V t represent the total volume of issues in the home currency at time t.
2. Firms differ in their ability to issue in the foreign currency. Each firm receives an idiosyncratic 22 The exception is Hungary, with a 15 percentage point decline in its share of home currency issuance, due to the severe balance of payments crisis it experienced as a result of the global financial crisis.
23 Jankowitsch and Pichler (2005) demonstrate that there are significant differences between issuer-specific credit spreads across different currencies. 24 In the same period that profits are earned. 25 One interpretation of this assumption is that larger markets are generally more liquid and the cost of liquidity is priced in corporate yield spreads, as demonstrated by Chen et al. (2007) . These economies of scale are discussed, in the context of Asian bond markets, in Spiegel (2012). shock, ε, which is i.i.d. and distributed on support [−ε, ε] with mean 0 and density f (ε), which measures its disadvantage in issuing in the foreign currency. 26 These shocks could proxy for the denominations of firms' export revenues, foreign currency stock trading, or relative hedging ability.
3. Firms unseasoned in issuing in their home currency pay a premium, u ≥ 0, the first time they issue in their home currency. 27 4. Firms pay a country-specific risk premium, ω t , on issues denominated in their home currency. 
in each period, where the world interest rate is exogenous and, without loss of generality, set to 1; σ(V t ) represents scale economies in issuing in the home currency, which depend on the volume of transactions in that currency, V t . We assume that we are in the range of positive scale economies by setting σ(·) ≥ 0, and σ (·) ≤ 0. In each period, a firm seasoned in home currency issuance pays
Alternatively, a firm issuing in the foreign currency pays interest rate
To ensure sub-game perfect equilibrium, we solve the model backwards, beginning in the final period (period 2). Firms earn their income Y from their period 1 investments, pay outstanding debt obligations, and distribute profits as dividends. Their debt obligation is equal to r We show in the appendix that positive issuance in the home currency by seasoned firms when V 1 = 0 requires a positive number of firms entering period 1 seasoned, as well as the parameter restrictionε ≥ ω 1 + σ(0), and β < 1, to ensure a positive interior solution for V 1 ,. We adopt these restrictions. 28
To solve the model analytically, we impose functional forms for the economies of scale function as well as a distribution for ε. For simplicity, we follow Hale and Spiegel (2012) and assume that the scale economy function satisfies σ(V t ) = α − β V t , where α and β are exogenous parameters, which satisfy the characteristics assumed above, and ε is distributed uniformly along the interval [−ε,ε] with mean 0. In the appendix, we show that V 1 satisfies
Second period home currency issuance is increasing in S 1 , the share of first-period seasoned firms.
The intuition is straightforward: firms that enter period 1 seasoned have reduced costs of home currency issuance going forward, so a greater share of seasoned firms raises the share of firms that find it cost effective to issue in home currency in the second period.
Because of the scale economies in the model, there are strategic complementarities. In particular, a low home currency equilibrium is possible where no firms issue in home currency. However, we 28 In our sample we observe countries with positive home currency bond issuance in most years as well as countries with zero home currency bond issuance.
focus on the "good equilibrium" of the model, in the sense that each firm behaves as if all firms with realizations of ε above their relevant thresholds choose to issue in their home currency, resulting in a total volume of lending in home currency that validates this decision for the individual firm.
We next turn to the period 0 issuance decisions. Because the firm's seasoning status in period 1 affects its second-period borrowing capabilities, period 1 issuance costs are incorporated in its period 0 decisions. We show in the appendix that V 0 satisfies
where the denominator must be positive for stability.
This solution leads to the following proposition.
Proposition 1 A one-period negative shock to ω 0 raises period 0 and expected period 1 issuance in the home currency. The absolute magnitude of this response is decreasing in the variability of the propensity of firms to issue in the foreign currency, i.e. inε.
The proof follows directly from equation (5). Differentiating V 0 with respect to ω 0 yields
A negative shock to ω 0 therefore raises V 0 , the volume of period 0 issuance in home currency.
Moreover, this increase in V 0 raises the share of both seasoned and unseasoned firms that choose to issue in the home currency in period 1 given any realization of ω 1 . Thus, a temporary shock to the relative cost of issuing in home currency has a persistent effect on the share of firms choosing to issue in home currency. Note that the strategic complementarities across firms drive this effect. As we show in the in appendix, this proposition holds even if u = 0, i.e. even if there are no individual gains from acquiring seasoned status.
We relate ω t to countries' macroeconomic and monetary policies, considering them exogenous to firm issuance decisions. Extending our model to a multi-country global economy, countries with better policies, and hence lower ω t on average, will (1) have a larger share of firms issuing in home currency; and (2) be more likely to be influenced by a temporary decline in ω t due to a change in global economic circumstances. 29
Lastly, we turn to the implications of the variability of firm propensity to issue in foreign currency for the magnitude of this response. By (6), the cross partial satisfies
indicating that the more similar the firms, the larger the response to changes in ω t .
Our model therefore makes three testable predictions. First, countries with better economic fundamentals are likely to have a larger share of bonds issued in their home currency. Second, given a temporary decline in the relative cost of home currency issuance, countries with sufficiently sound fundamentals will experience a greater increase in the share of home currency issuance than countries with worse policies. Such relative advantages could arise from an increase in the cost of issuing in global currencies, as was observed during the global financial crisis. Finally, our crosspartial results indicate that firms that differ more in their propensity to issue in foreign currency are less responsive as a group to temporary changes in the relative cost of home currency issuance.
The most common division of firms in the literature as well as in the markets is into financial and non-financial firms. Since financial firms are all in the same industry, they are likely to be viewed as more similar by the market than non-financial firms, which include industries from mining to telecommunication to consumer products. Thus, our result implies that financial firms are likely to respond more strongly to shocks because they are more homogeneous than non-financial firms.
We test these hypotheses empirically in the next section.
29 This is because countries with better fundamentals prior to the crisis will have a higher S0 and ∂ 2 V0/∂ω0∂S0 > 0.
Empirical analysis
In this section, we examine the determinants of bonds being denominated in home currency. We conduct this analysis at a bond issue-level analysis to test for potential compositional changes in the set of issuers.
Determinants
Our model predicts that a discrete global event that temporarily lowers the relative cost of home currency issuance for all countries will have a persistent positive impact on the share of home currency issuance for countries with sufficiently sound fundamentals. During the financial crisis, the relative cost of issuing in one's own currency likely declined, as markets experienced a dollar shortage initially, and later, the stability of the euro came into question. 30 Moreover, zero or nearzero policy rates in the U.S., U.K., and euro area resulted in yield-chasing by institutional investors and increased demand for assets in alternative currencies. As a result, we posit that the crisis offered firms in countries with sufficiently attractive macroeconomic characteristics an increased opportunity to issue foreign debt in their own currency.
As shown in Figure 5 , some countries experienced a substantial increase in the share of home currency issuance after the crisis while others did not. Inflation rates are likely to be important to investors weighing currency risk. We include a variable indicating a history of high inflation in the issuer's country, defined as the number of years since inflation exceeded 10 percent rate prior to the crisis. 31 We also expect fiscal solvency to impact investors' interest in the country's currency assets, so we include the debt-to-GDP ratio of the issuer's country. We also include interaction of these two variables. We have experimented with a large number of other variables that are found to be important in determining issuance or spreads on bonds in the literature. 32 However, none of the these variables were significant in explaining whether bond is denominated in home currency.
30 Du and Schreger (2015a) show that local currency spreads on emerging markets' sovereign bonds declined relative to foreign currency spreads during the crisis. 31 We experimented with using a continuous measure of inflation instead, but found it insignificant. Our results are robust to perturbations in either the 10-year or 10-percent thresholds, as show in robustness tests section.
32 Examples are interest rate differentials, exchange rate volatility, current account, country debt to GDP ratio. 
where X is a set of explanatory variables that include country fundamentals, issue size, whether the issuer previously issued in home or foreign currency, as well as a time trend, post-crisis period indicator, and firm fixed effects. We estimate this model using a linear probability approach in order to estimate panel regressions with firm fixed effects. 33 Since many of our explanatory variables are country-year level, while our unit of observation is a bond issue, we cluster standard errors on country-year pairs.
Our model predicts that countries with better fundamentals will have a lower cost of issuing in home currency, resulting in a larger share of home currency issuance by private firms. Many differences across countries could account for differences in home currency issuance that are not captured in our model, such as scale advantages due to country size, quality of contract enforcement, et cetera. Time-invariant factors are captured by firm fixed effects. Thus, we modify our hypothesis in dynamic terms: when a country's fundamentals improve, we expect to observe an increased share in firm home currency issuance. Because the dynamics are likely to differ across countries, we separately estimate the effects for advanced and emerging economies in our main regressions.
Our results are reported in Table 2 , with firm fixed effects included in every regression.
33 Our results, however, are robust to using conditional logit specifications that allow for firm fixed effects.
In columns (1) and (5) we only include issue-specific variables that, according to our model, may affect a firm's probability of issuing in home currency for advanced and emerging economies, respectively. Consistent with our interpretation of the firm's idiosyncratic shock as in part reflecting firm export revenues, we find that firms that operate in industries with a higher export share are less likely to issue in home currency, with the effect statistically significant for advanced economies.
These firms are more likely to have global currency revenue streams which makes borrowing in global currencies more attractive because it allows them to reduce currency mismatch on their balance sheets (Bris and Koskinen, 2002) . We also find that for firms in both advanced and emerging economies, larger issues are less likely to be denominated in home currency. There are two reasons for this: first, firms need a sufficiently deep market to successfully place a large issue; second, larger issues are likely to be from larger firms, which may be more adept at hedging their positions. In addition, larger firms are also more likely to be exporters (Melitz, 2003) , and given that we are only able to control for the industry's export share, part of this effect could be captured in deal size variation.
In the model, we assume that issuing in home currency for the first time is costly. Thus, we expect issuers seasoned in home currency to be more likely to issue in home currency. While our model does not explicitly include a cost associated with issuing in a global currency for the first time, we might expect such a symmetric cost from the literature. Our empirical model therefore includes a cost associated with issuing in any currency for the first time. Thus, we control for firms' past experience issuing in both home, and separately in foreign currency, the omitted benchmark group being new issuers accessing the international bond market for the first time.
The interpretation of these indicators-whether the issuer is seasoned in home and foreign currencies-is slightly complicated by our firm fixed effects; the coefficients are identified only by firms that became seasoned during our sample period. Firms in advanced economies that are seasoned in home currency are more likely to issue in home currency again, consistent with our model. 34 For firms in emerging economies, being seasoned in foreign currency does not affect the probability of issuing in home currency. This may be due to the fact that only a small number of firms from emerging markets repeatedly borrowed in home currency. These issue-specific variables, 34 This effect goes away once we include a time trend.
along with firm fixed effects, explain about a third of the variation in home currency issuance for firms in advanced economies and slightly more than that for firms in emerging economies.
In columns (2) and (6) we add a simple linear trend to test whether the secular trend towards more home currency issuance in international markets documented in Figures 2 and 3 is explained by changes in the composition of borrowers. However, even with firm fixed effects and other issuespecific controls, we still observe a statistically significant upward trend in home currency issuance.
In columns (3) and (7) we test whether this reflects a long-term trend or a change that occurred since the global financial crisis by including, along with the trend, a post-crisis indicator. We find no evidence of a secular trend for advanced economies, but instead an increase in home currency issuance after the global financial crisis. Emerging economies, by contrast, do appear to have a secular upward trend in home currency issuance, and lack any detectable crisis-specific effect.
In columns (4) and (8) we add country-specific characteristics to understand the role of macroeconomic fundamentals. Included are the same variables we found important in our cross-section analysis-the government debt to GDP ratio and a history of high inflation. Here, a history of high inflation is a binary variable that indicates whether that country had at least one year in the previous 10 where average inflation rate exceeded 10 percent. 35 This results in a simple interpretation of the interaction between these variables, which we include to allow for high inflation to have a differential effect co-dependent on the level of fiscal debt. We experimented with a host of additional macroeconomic variables that could potentially impact the probability of issuing in home currency, but did not find any others entering robustly. Most notably, controlling for inflation history, we did not find an effect specific to explicit inflation targeting regimes.
Our results suggest that short-term macroeconomic fundamentals matter only for issuance decisions in advanced economies. For these countries, the higher is the government debt, the more important is the history of inflation. In particular, with the debt-to-GDP ratio exceeding 49 percent, a history of high inflation negatively affects the probability of firms issuing in home currency. 36
35 The list of advanced economies and years for which high inflation indicator takes on a value of 1 includes Iceland 1995-2000, New Zealand 1995-97, and Sweden 1995-2000 amongthe advanced economies, while the list for emerging economies is too long to list here. 36 The total effect of high inflation for countries with a debt to GDP ratio of 38 percent or more is negative and becomes statistically significant at 5 percent level when the debt-to-GDP ratio reaches 49 percent. Note that in the sample of advanced economies mean debt-to-GDP ratio is about 37 percent with standard deviation of 24.5
For these countries, a history of high inflation reduces the probability of issuing in home currency by about 9 percent. We don't observe any effects of macroeconomic fundamentals for firms in emerging economies.
Issuer heterogeneity
Our data allow us to distinguish between two important sets of borrowers: financial and nonfinancial companies. These two groups differ in many ways and frequently the markets for financial and non-financial companies' bonds are viewed as separate. One important distinction from the point of view of our model predictions is that financial firms are much more homogeneous. Our model predicts that a bond market with firms that are more homogeneous will be more sensitive to exogenous changes in relative issuance costs.
To test this prediction, we divide our data into issues by financial firms-including those that are part of large vertical conglomerates-and issues by non-financial firms. We repeat our analysis with firm fixed effects and report our main regressions in Table 3 . We find that our main results are mostly driven by bonds issued by financial firms from advanced economies (column (1)) -only for this group do we observe a positive increase in home currency issuance in the aftermath of the global financial crisis and sensitivity to better fundamentals. Even though individual coefficients on inflation, debt, and their interaction are not significant for advanced economies' non-financial firms, there is still a negative and significant (at 5 percent) effect of high inflation for firms from countries with debt to GDP exceeding 68 percent. For financial firms this threshold is similar to the full sample -48 percent.
For the non-financial firms from advanced economies, as well as for financial firms from emerging economies, we observe a small secular trend towards increased home currency issuance (columns (2) and (3)). For financial firms from emerging economies we in fact observe a slowdown in the trend after the global financial crisis.
As before, we find that larger issues are less likely to be denominated in home currency. Also consistent with our model, we find that financial firms that are parts of corporations that are in percentage points (Table A. 
4.).
exporting sectors are less likely to issue in home currency.
Together, these results indicate that both global financial market conditions and macroeconomic fundamentals influence an advanced economy firm's ability to borrow internationally in its home currency. While idiosyncratic firm factors account for the probability that firms borrow abroad in home currency in all countries, only in advanced economies do we observe a statistically significant increase in home currency issuance following the global financial crisis. This probability is higher if a firm's home country does not have a combination of high debt-to-GDP and a history of high inflation, and is driven by the financial firms in our sample, which are more homogeneous than the non-financial firms. In emerging economies, macroeconomic fundamentals are still by and large below the threshold that would allow for a substantial increase in home currency issuance from an event such as the global financial crisis, but we observe a small secular upward trend in home currency issuance by emerging market firms as well.
Robustness tests
In this section we subject our results to a wide variety of robustness tests. First, we add a number of potential additional variables, including the current account, foreign reserves, exchange rate volatility, inflation rate, and others. In all of these, we found no effects. 37 In addition, we conducted a number of robustness tests for the regressions that produce our main results -firm-level regressions for advanced economies, all firms and financial firms only, reported in column (4) of Table   2 and column (1) of Table 3 , respectively. The corresponding results are presented in Appendix Tables A.5 and A.6.
We next tested whether our regressions are misspecified in terms of the underlying error distribution because we estimate a linear probability regression specification. Since our benchmark regressions include firm fixed effects, probit version of this regression is not identified, however, we can estimate a conditional logit regression. We can see from column (1) in both tables that our results remain qualitatively unchanged, for both the full sample of firms and for financial firms only. 38 37 These tests are available from the authors on request. 38 Coefficient magnitudes change substantially, of course, different, because they have different interpretations in We next investigate whether our results are driven by any specific countries included in our sample. One country that tends to stand out is China, which experienced a number of economic changes during our sample period, including increased bond issuance, for reasons that are largely orthogonal to our model's argument. China is included in the group of emerging economies in our analysis, thus, it cannot be driving the results for advanced economies. Another country that stands out specifically in our analysis, is Sweden, in that we observe a large increase in Swedish kronor denominated bonds. We want to make sure that Sweden is not the only country that drives our results. Excluding it from the sample, we observe from column (2) In the paper we focused exclusively on bonds issued by private firms, financial and non-financial.
We find that including sovereign bond issues in the sample does not alter our results (column (4) in both tables). However, when we conduct similar analysis for sovereign issues only, we do not find any significant results (column (5) in both tables). This is because our data source only includes bonds that are issued explicitly in international markets and in recent years sovereigns were issuing more in domestic markets in both home and foreign currencies (Du and Schreger, 2015b) .
It is possible that there is heterogeneity with respect to foreign ownership of bond issuers. To make sure that foreign-owned firms don't drive our results, we exclude all borrowers that have foreign parents, which contribute about 13 percent of the bond issues in our regressions. As we can see from column (6) in both tables, our results remain unchanged. Even though the coefficients on high inflation indicator and its interaction with debt-to-GDP ratio are different, the threshold level of debt above which high inflation has negative impact on the probability of home currency issuance is basically unchanged (47 rather than 49 percent).
One potential concern is that the countries for which we observe the greatest increases in home currency issuance are those that were carry trade destinations after the global financial crisis. More these specifications.
generally, in pre-crisis sample McBrady and Schill (2007) find evidence of opportunistic foreign currency borrowing taking advantage of covered and uncovered cross-currency yield differences. In columns (7)-(9) in both tables, we attempt to capture this effect by controlling for cross-currency swap spreads (10 year, 5 year, and 1 year, respectively). In fact, we find that countries with higher 10-year and 5-year spreads were more likely to issue in home currency. Our results, however, are not affected by including these control variables.
In an attempt to control for additional firm-level variables, we merged our data with Compustat.
As described previously, only a subset of the firms in our data appears in Compustat and not all of these have information on balance sheet variables in all years in our sample. The two variables that are reasonably well populated are total assets and total debt, allowing us to control for firm size and leverage (column (10) in both tables). 39 As a result of our data limitations, we can only include 48 percent of total number of bond issues for our advanced economy sample in the regression with firm-level controls. 40 In this limited sample we observe a positive trend in home currency issuance and a slightly higher debt threshold, above which high inflation has a negative impact on the probability of home currency issuance. Otherwise the results are essentially the same. We find that larger firms are less likely to issue in home currency, even controlling for deal amount. For financial firms we also find that higher leverage is associated with a higher probability of home currency issuance.
Finally, we show the results with alternative measures of inflation. In column (11) in both tables we substitute the indicator for high inflation with an indicator of whether or not a country is an official inflation targeter (Rose, 2007) (with 1 indicating not an inflation targeter), and in column (12) in both tables we include a continuous measure of inflation volatility measured as the coefficient of variation of monthly CPI in a given year. We find that whether or not a country is officially following an inflation targeting regime does not affect the firms's probability of issuing international bonds in home currency, whether we are looking at our full sample, or just the financial firms. The effect of inflation volatility is similar to that of the high inflation indicator, but weaker -the threshold at which debt has a negative effect on home currency issuance is 95 percent for full 39 Unfortunately, there is no information on foreign sales or foreign currency revenues. We therefore continue to use our industry-level proxy for export share. 40 The share grows to 51 percent when we limit our sample to financial firms.
sample and 100 percent for financial firms.
Conclusion
Using a large sample of individual foreign bond issuances, we find that the ability of firms to issue international bonds denominated in their home currencies has increased. Our results also highlight the role played by domestic macroeconomic conditions in determining when private firms can begin issuing foreign bonds denominated in their home currencies. Furthermore, we hypothesize that the global financial crisis of 2008-2009 raised the potential for firms in some countries to issue in their home currencies. We now appear to be in a new equilibrium in the global economy-one in which a broader set of countries are able to issue debt internationally in their own currency.
However, we also find that those countries that were able to take advantage of the temporary disruption and near-zero interest rates in global financial markets were the ones with a combination of low government debt and a history of stable inflation. These macroeconomic characteristics are consistent with the channels highlighted in the original sin literature, namely their implications for the perceived costliness to a country of default on home currency debt through higher inflation.
Advanced economies with lower government debt and inflation were more likely to increase home currency foreign bond issuance during our sample period. These characteristics were insignificant for emerging economies, however. As a group, these countries' fundamentals still appear to be on average below the threshold at which improved domestic macroeconomic characteristics could result in an observable increase in the incidence of home currency issuance by private firms.
Our paper also contributes to the discussion of global reserve currency dominance, as our data indicates a decline in the role of global currencies in the international bond market. Going forward, many anticipate the end of a single-currency dollar-dominated global monetary system. For example, Chinn and Frankel (2008) and others have predicted that the euro could eventually surpass the U.S. dollar as the dominant global reserve currency.
A related issue is whether the international financial system is moving away from reserve-currency dominance. Eichengreen and Flandreau (2012) argue that it was desirable policies, not scale economies, that led to the ascent of the dollar at the expense of the British sterling. Prior to that, these currencies shared the reserve currency role relatively equally [Eichengreen and Flandreau (2009)] . A number of studies envision a multi-polar world going forward, with a non-trivial regional role for the renminbi [e.g. Dobson and Masson (2008) and Eichengreen (2012) ], while others argue that the dollar's inertial advantages are likely to maintain its preeminence for some time to come (Goldberg, 2010) . Note: Depicted are shares of total bond issuance by all countries in our sample in each of the currencies for three subperiods in our sample. Source: Dealogic and authors' calculations. 
Emerging economies Advanced economies
Note: Reported are shares of home currency issuance in total issuance (by real amount or number of issues, as indicated) by emerging and advanced economies in our sample. Source: Dealogic and authors' calculations. Note: Reported are shares of home currency issuance in total issuance by number of issues by emerging and advanced economies in our sample. The shares are reported separately for three subgroup of borrowers: those issuing in international market for the first time (new issuers), those who issued previously in international market in foreign currency (seasoned for. cur. issuers), and those who issued previously in international market in their home currency (dom. cur. issuers). Source: Dealogic and authors' calculations. In period 1 firms make their second round of currency denomination decisions. By equations (1), (2), and (3), an unseasoned firm i will prefer to issue in its home currency in period 1 if,
while a seasoned firm j will prefer to issue in its home currency if,
Note that positive issuance in home currency by seasoned firms when V 1 = 0 requiresε ≥ ω 1 + σ(0).
Let θ u 1 represent the share of unseasoned firms that issue in home currency in period 1. By (8),
where F (•) is the cumulative density of realizations of ε that lie below •. Similarly, let θ s 1 represent the share of seasoned firms that issue in home currency in period 1. By (9),
Let S 1 represent the share of firms that enter period 1 seasoned in home currency issuance. Total period 1 issuance in home currency satisfies
To solve the model analytically, we impose functional forms for the economies of scale function as well as a distribution for ε. For simplicity, we follow Hale and Spiegel (2012) and assume that the scale economy function satisfies σ(V t ) = α − β V t , where α and β are exogenous parameters, which satisfy the characteristics assumed above, and ε is distributed uniformly along the interval [−ε,ε] with mean 0.
By (10) and (11), V 1 satisfies
which is linear in ω 1 . Unseasoned firms will issue in foreign currency if ε < ε u * and in their home currency if ε > ε u * .
Similarly, define ε s * as the realization of ε that leaves seasoned firms indifferent between issuing in home and foreign currency. By equations (9) and (4), ε s * satisfies
Seasoned firms will issue in foreign currency if ε < ε s * and in home currency if ε > ε s * .
The period 0 expected cost of issuance for a firm that is unseasoned in period 1, E(c u 1 ), satisfies
while the expected cost of issuance for a seasoned firm, E(c s 1 ), satisfies
Recall that ε and ω 1 are distributed uniformly with means 0 and τ > 0, respectively, and let E(c u 1 ) and E(c s 1 ) represent the period 0 expected costs of issuance for firms that are unseasoned and seasoned in period 1, respectively, and S 0 be the share of firms that enter period 0 seasoned in home currency issuance. E(c u 1 − c s 1 ), satisfies
Let v u,h 0 represent the value in period 0 to an unseasoned firm that issues in the home currency. v
Similarly, let v s,h 0 represent the period 0 value of a seasoned firm with realization ε that issues in the home currency. v
Let v u,f 0 |ε i represent the value to an unseasoned firm i that issues in the foreign currency and therefore remains unseasoned in home currency in period 1. v u,f
Finally, let v s,f 0 |ε j represent the value to a seasoned firm j that issues in the foreign currency. v
Define ε u * |ω 0 as the value of ε conditional on the realization of ω 0 that leaves an unseasoned firm indifferent between issuing in home and foreign currency. By (19) and (21), ε u * |ω 0 satisfies
Similarly, define ε s * |ω 0 as the value of ε conditional on the realization of ω 0 that leaves a seasoned firm indifferent between issuing in home and foreign currency. By (20) and (22), ε s * |ω 0 satisfies
The share of unseasoned firms that issue in home currency in period 0, θ u 0 then satisfies
while the share of seasoned firms that issue in home currency in period 0, θ s 0 , satisfies
Total period 0 issuance in home currency satisfies
Equations (18), (25), (26), and (27) then give us a system of four equations with four unknowns:
Appendix A.3 Proof that Proposition 1 holds with u = 0
By 30, when V 0 |u = 0 satisfies
Differentiating V 0 |u = 0 with respect to ω 0 yields Unit of observation is an individual bond issue. Dependent variable is equal to 1 if issue is denominated in home currency, 0 otherwise. Linear probability model with firm fixed effects.
(a)
Recent high inflation = 1 if inflation over 10 percent was observed in last 10 years, 0 otherwise.
Debt is gross government debt. (c) Alternative inflation measure as indicated in column heading: an indicator of not inflation targeter and coefficient of variation of monthly CPI.
is debt to GDP ratio (%) above which high inflation has negative and significant (at 5 percent) effect on home currency issuance. Robust standard errors clustered on country-year. *(P< 0.10), **(P< 0.05), ***(P< 0.01). 
(8) Unit of observation is an individual bond issue. Dependent variable is equal to 1 if issue is denominated in home currency, 0 otherwise. Linear probability model with firm fixed effects.
is debt to GDP ratio (%) above which high inflation has negative and significant (at 5 percent) effect on home currency issuance. Robust standard errors clustered on country-year. *(P< 0.10), **(P< 0.05), ***(P< 0.01).
